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ABSTRACT : 

PROBLEM TO BE SOLVED: To form a gate with less variation by 
forming a dummy 

gate pattern at the same time when a gate is formed, for improved 
size 

variation of the gate. 

SOLUTION: On a silicon semiconductor substrate, a silicon oxide 
film 5, used as 

a gate insulation film, is formed by thermal oxidation, and a 
polycrystal 

silicon film 6 is formed over it. Then, a gate electrode pattern 
371 

comprising, on both sides, a dummy gate pattern 3 72 provided with 
a minimum 

interval Smin is transferred to a photo-resist 37. Then, with 
this as a mask, 

anisotropic etching is performed with the polycrystal silicon 6, 
so that gates 

8 and 8, of a specified pattern, and dummy gate patterns 3 8 and 
38, on both 

sides in gate's longitudinal direction, are formed. In a gate 
electrode 

pattern, the dummy pattern 3 8 with the minimum gate interval Smin 
used in LSI 

is provided like this. Thus, the periphery of the pattern is 
made even at gate 

work, so change in gate size is suppressed. 
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ttfitCtt^S-**- bA'?-y££try- hWiPX* n 
MOSFET^®. pMOSFET«WJM«fcfT"3*& 
fcij?U C^j£?n/pM0SFETfW*HBW3ftfr$- 20 
*H3SMsWJ:ttfiitLTH&. y'JaymiSl^ 
Sfflffligfcp^^2&tfn^x/l'3£^j£-$-|>. i<7) 

fflwcjasfs. ft^^y^^flMSftSxyri 
y^ti^MI®^&%^fr**ix-e h7> 
5^*(dtfLTBfa<0l,&Ofi«EE (Vth) tc$rSJ:3 

D V 7 4 ru-feXTHM l£ 7 * I* h ( 

y n yiHtiis zmmx-ftMi. *co±.iz$> 
ka^ u a ymt l p c v Dmtct'iz x djemw- h . 

[0 0 24]<KC. yy^T^ro-fcXfcJOWlM 

y- h M - V 3 7 2 y- b W& W - > 3 7 

1 £7 * M^'7> h 3 7«p ?x;U2 .hraSfrftfc&^-f 
4. £*l*'7.*?fcl/05rrtltt*fe'&. SiO 

2 C*f l/Cx?f-:^»fUfc*»oR I E«rif«a*tt 

x •/ f - y ^£ ^fey?,^ y n y 1 t*t t Tff a c 1 1 ± 
pTyxfr2±.iizmfe<w-ytti-&y-h8& 40 

tcUTs As. P&fc'nS^feett^iltt*^!^* 
y&AU y-h8krs->»-h^-v3 8BI<Oi|4 
1 «Higi&0 p^ZCnlx^Afyi/a 

oy ( B ) &£0p^X7i*«j^4SHK«»F*Mi* 
-f * y £A L , p -7X/U 2 J: 9 SiSJgW p STHKNttt 

ffitfl l«0TtffM-r-& (06 (a) ) . 50 
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[00251 &fc. 7*M/^h3 7SrHi*LT*»fe 
HIM K tcldjiOft^y- b IHRRfWMfiT KM 5 fifc 
rS-y-hA-^-y3 7 2' £*rt-*y-hW<* 
-y37 1 ' M^y'Xh3 7' tf>n»7X/P3±tf) 

*>*>. Si O2 fcttLTx-y^y^jiiiRJt£EfoRIE 
fcifOftfrttx .y v y a yffitcft LTff 

difcCiO. n^x;P3±tmg«A°^-yS-wri. 

y-h8&v*w-hg£&mw&4 Yizys-y- 

f-A-;?-y3 8£ffM-f&. 7* f-U^'X 1- 3 7 ' 

-?x7izLx. #uy%zpw*w.m ! mtmmiz 

4 $y&J\L. y-h8i:^5-y-hA^-y3 8fS 
<7)¥mWMWi 1 SEffl^ n "^xyU 3 C p Ix ^ Xf" y 

TAs. P^t'On^X^ftfig-r^^S^^S: 
^^■yaAL. n«>x;W3J:0*iiK«>nS[^«Wfitt 
flttt. ttthh. #?vhmm2t:X.7X'ry~/-,y 
«*12«TK»jat* (06 (b) ) . 
[0026]<Xt. 7*M^Xb37' tHiSL, y 
- h 8 Sr?^St& * M^>-'X h 3 9 5r4^ 
*SSl±t«*t4 (07 (a) > . *LT, i«7 
* M/y'x h 3 9 5- 7^71: IX -y- f A-^-y 
3 8 5rX-yf-y^^*-f-& (07 (b) ) . *<0«OX 

- h^ffiA-^'y^fSr Lft p ^x;l/rtco n MO S F E 
T&yn^x/^<OpMOSFET#7lM£;h.3. dcD 
*m£. n/pMOSFET<?3y-bjDlf^ x?Xf> 

x 3 yflWft^y ••/ h^co-f *y&AZft o z 1 1 
J: 1iM(«t Rtttc H y««T«>-««)flI«t:>K 
y -y MHW^JS-r^fcA^-f ^ySEA^J: 
H-K^/Sli'Srv WCtt^MtrHM-f * i t tfX'% 

t^5fyaAS-fs?t^. wti^^yaA^y-b 

ttflwJWWSLh t it At % AfiKE&ft "C K - tr y ^ L 

yf-X^-?PSiJ^^i0^*tftl2:a«*^y- h^OJSS 
SiBi4»V««r»ie'Tffir*4. n/ P MO 

sFET<oy-hsy r x^^ry^3>'/^y'y ^^s^ 

^»h'-fy^Tm. 1 HO'J is-c 
n /p MO S F E TO^ 5 -y- h A-^ -y 0 ^< 
x-y^-y/3tra*^fc^|,wt\ fi!*t7)M3i*atJt 

[0027] B8»4NRtT«5^lit01S:R^ 

^-y 5r^t&*3t«^ffl<Oli!3iXS»tBIlT"* 0 . 

r s -y- h-A-^-y t y- h t <r>omm& zmm 
h. y^-mwmm. 1 w^ffifBat p •> x/i^ 2 at/ 

n *7x;l- 3 & . - «5fia8^i{SW« 7 -f 
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iiHWE (Vth) fcfc*J:3fc, <MKr**6ft7o 7 r 
>f A't-f ii^fwXIlWcJtl, U y/57 -r ra-t^t'^ 
*U:7sr Fl^*F£vx;7£fflv^:*y&A}£(;: 

^C^HlSft^UayiiefeLPCVDi&firifCJ: OB 
(£-fS. U V^^ra-fe^fciOWlM Ft 10 
1J»eo*/hy- hSUSmin £(T»hXB»3*ifcy$ 
-y- W??-y3 7 2£fl-f&y-Hffi>^-y3 
7 l*7*H^^h3 7te3|^S (08 (a) ) . 
*LT. £*i*v*?tcl/C#fott*fcfc, S i O2 fc 

SS^y-FtTOK. y-hfc*f 
t"C*^y-MBHSiln £y-M16 (Lnin ) X6 

(08 (b) ) . cexfrfficfctof. y-Fotr-yf-£ 
-«iehc«-p £ t ars . ftc^s^ n£ mat h z 

£ (Lmin ) Tft"3. fS*<2, ^BBffCSJBBlRSfiT 

V*3>. 

[0 0 2 8] ifcfi:. H9Sr#!iaLTfS6«?^e»M*aW 
1-4. H9li. ^««a±cr)^5-y-hy^-yfc 
y- F ijVf BrBflSTC* 0 . WtOWHSrlMW 
4.- os;>y?*#lOT*M0SFETtf)W7?hWU 
NAND, NOR, INV (-fW^) W30<?)f^ 30 

j£fiJtfR$Ji fc#Jft Sfifcayj'^h *>**rcy- F HPS 

3v*?HWM3*iTivfcirtfifc*>y--h 

H8MH=£Smin b LX?>99 Fs&lBlSilSy- FISI 
f&fc&'M'-'-WffiLiiin SrJPifcffi ( 2 Smin +Lmi 

n ) jr$~y-ww-yrtBB.£.* 
SfefcaS/^-VOPifflL &tfy-b*)lttrt»5JHifc 40 

y/OT-f^/MIWi. y-h*rtt6»JK*l«J 

[0 0 2 9] JXfc, 01 OfttfBl l£l«HLTJS7tf> 
HJSMSrSiBJtS. 01 Oft^Hl Hi. ys-y-h 

4 y««*»iS-f *lfiBfiiiHT* 0 . y- M3fiff L 
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y^T^0r^pM^I5R^L-C^y-y MB«*»jfit 
**i£*KWt t . Ply'jn y¥2*tt&tS 1 coflffifl 

iSKSH^Hifti* ( ST I -.Shallow Trench Isolation 
) 4*»lftt*. JJCfcb9y^^WBlftS*l4^y 
3 y^*»saiSM^«7)^*«^jll** { -?-n-?-'no F 5 
yyx^t»LTBWI<OU*iHf[«E (Vth) lz%h£ 

L.yy^57^ro-t^-e^Lfc7* n/y^h (0 
^-e-r ) s $» tffl v a * y&xmz j: 0 mm- 
* . <wc . y^f^a^ 1 ±t y- f t l 

Tffiv^i^yaylMlJ! (HS*-f ) **!SHfc8rC»J£ 
L. **>±C#*Sfi>' U 3 y§|£ L PC VDffifrffc J: 
9$fi£t£. i};[: l jy^77^7D-feX(:± Offi-lM F 
(c«TJ6«0*/hy- MtBBKfttlWtfiTEMiifcy S -y 
-MV->'372m4*'-M»V->'37 1 
*7*hU^h3 7fc3(S^t* (010 < a ) fttfH 
10(b)). 

[0030] *LT, i#l^VX^fcfC*rtltttfc 

i?. si 02 K#furx7f-y^a«tt*»-3RiE* 

i t c i 0 . y- h#L 1 «y- f 8au f -e^y- fs 
jsn&iwfi^^ Htfi$L2«ys-y-w^-y3 
8. 3**wz*h. mz. y-hsavys-y-h 

^->3 8*v^^t:LT. As. P^rt'^^«tS 

«K^^-yi±AL. y-F8trs-y-h^^-y 
3 8iaco^s^»K 1 mmmmz 5 e 1 s~ 1 e 2 0 c 

m- 3 SJS^4 J iaS^nMx^Xxyv'3y^l 15:^ 
jR+fc. Pltv*:?£ffli<vc#oy (B) 

w¥^S«tRlt«^^SsfitlSr^^yaAL. ¥ 
1 J: 0iSslM<7) 1 E 1 7 c m-'JSLii^pa^K 
WKfRtts o4 0. ^y-y hjH«4 1 £x?xry^ 
ayfllWl l«TC»tfW-4 (01 1 (a) ) . 
y-N8*7*hU^h (ERW)tKML.. Z<n 

■7* hwzb£-?z7i,zixy$—y-w-y3 
8*x.v+yim&ti>.mtmmii. 41*100 
o*c. 3o»e«»r--^tJ:oattfl:L, ^ 

1 0>£ffl&» 1 0 0 n mgJS^S i S N,S 

10 2 |fiaW5i:a««Otvf-y/LTflfflei*Kl 

3£ffM-f6. 

[003 1 ] §^>t. x^XrVva >«W1 

tmmzy-YQtmwmm 3&-?z?izvxa 

T 1 E 2 0- 1 E 2 1 c nr 3 g£Oi©&£& nMV-Z 
/FH>1R«14fc»jfct*. fLT. «HW14 
(i, lOOO'C. 3 0#^JSOT--MCj:0«tt^$ 
tlT. nMOSFET}Wejfitffl& (01 1(b)). 

*m&njM fc fcv fi^ t Pi^rp -t ^ t Ji^ 6 ; 

1 1 cfc 0 y- F ^TffiA 7 7 * WSIJ Uc n M O S F E T 
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4 ymmco-^^^-^-yTmhtix^y hi®. 

•yhmmm^tLizbiz^i. u^t. *y-y 
hjyT?i,z£&m&%Rcot£kt>WM2ti$,. 

fcfrnys-f-hrff-yizM^v-tfcfiunifcfcm 
-/i9-y<7)m<9miffl$vu. m&<?>ru*;A\,zi.z> 

o ? y yjjzy- v izmt & t <n xh h . 
[0032] &±mmx'ii. m&is y a ^-e^uss 10 

fifty- b KM IX&KX & *SMHtfflv^* y- 
Ntmti. SiL&£«Ti. W. Co, Ni. Pd, M 

o ** Wi**>5/ 'J n yitsmt i®&ih v mytnm 

* y v??y < ro-fext-tn 

«fcft»t 6 - 1 tfX'% h . 5 h fc . J3Lh^3fc«ttt 

*fcisvvt 3>. 
[00 33] 

SFET*H^W*jW&#S*LLS ItttE#l*J±-f 
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[HI ] *f&H*D^5-y-M<*-yfc*'-MM>< 
? - y fifc^NIH^IEWTiiiH. 
[H23 *^WW^^3ftIHRiBia. 

[03] *^B^^^a^iilSBtfflll. 

[04] ^m<^ ! mmmm^Tmmmm. 

[05 ] W^^^gOKiiXSMH. 

[06 ] *M&^mfflm£rfflmB. 

[07 ] **03c7)^«^goSiglSiliffi0. 
[08] *%B^^«^a<OiajtISBrffi0. 
[09] Xfttyco? S -y- h > * * fc >*- b VM' * 

[01 0] *^O^«cgScoS!jilSffifffl0. 
[011] *&HJ3o¥Sf^S^i8jII§8)Tffi0. 
[012] tt^o^tt^^SXSffiiBBI. 

[01 3] mnmmmmmxmiwm. 

[014] ^w^*ga<JOSiiISBfffl0. 

[01 5 ] fie**)**- hSffiy^-yjWBSSftfciNSt 



[01 6] »c9¥«frl£g<7*iXgB 

1 • ■ 2 • • P^xyk 3 ■ • 

• n^x;K 4 • • • 7 5 ■ • • 

y-MWML 6- • -insa^yayjR, 7, io» 

10' . 37. 37' . 39. 43.43' ■ ■ - 7t 
M^*K 8 ■ ■ ■ y-K 9 • • • IHtiL 1 
1 ■ • • nlI?^fVy3«, 12 • • ■ pIX 

?xf^3^» 13 • • -mbbsur* 14 

• • • n+ y-X/HMv1B«» 15- • ■ p+ y- 
-X/h'WV^ig, 371 • • • 7*M^^h^y- 
hgff. 372- • • 7t hUi/Abcon-y-h^? 
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